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1.0 Introduction

Under the authority of the Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA), as amended, 42 United States Code (U.S.C.) §§ 9601 to 9675 (CERCLA), the
New Mexico Environment Department (NMED) Superfund Oversight Section (SOS) conducted
a Preliminary Site Assessment (PA) of the North Main Street Las Cruces Site (the Site) in Dofa
Ana County, Las Cruces, New Mexico. CERCLIS ID # NMN0O00606911.

The objective of the PA is to evaluate the Site using the Hazard Ranking System (HRS) (Ref. 1)
and the Superfund Chemical Data Matrix (SCDM) (Ref. 2) to determine if a threat to human
health and the environment exists such that further action under CERCLA is warranted.

2.0 Site Information

2.1 Location and Description

The Site is characterized as a contaminated ground water plume with no identified source(s) in
central Las Cruces, three miles west of Interstate 25. The area of ground water contamination is
located between 1800-1900 North Main Street, Las Cruces, New Mexico. The Site is located at
approximate latitude 32°19°31.86” and approximate longitude 106°46°56.98” (Figure 1).

The Site is located in a light industrial area with residential homes approximately 0.1 miles to the
west northwest and southwest (Figure 1). Interstate 25 is approximately 1.25 miles east of the
Site.

The climate of the area is arid. Average total annual precipitation between 1959 and 2005 was
9.23 inches. Temperatures for this period ranged from a lows of 28.1°F to a highs of 94.9° F.
Precipitation is highest between July and September while temperature highs are from June to
August (Ref. 3).

2.2 Operational History and Ownership

The Site is characterized as a ground water plume of chlorinated and aromatic hydrocarbon
compounds with no identified source(s). Operational history and ownership investigations
focused on Leaking Underground Storage Tank (LUST) sites and dry cleaners in the area.

Leaking Underground Storage Tank Sites

There are 29 Underground Storage Tanks (UST) sites within a one mile radius and 85 UST sites
within a four mile radius of the Site (Ref. 4). Three of these UST sites are located between 1800
and 1900 North Main Street. Tetrachloethene (PCE), and styrene detected in ground water
samples at these sites are the basis for this investigation.
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PCE was detected commingling with a gasoline plume in monitoring wells installed to
investigate the Midtown Chevron leaking underground storage tank (LUST) site (Release ID
#3515). The address, 750 South Main Street, lies at 32° 18’ 12.1” north latitude, 106° 46” 40.7”
west longitude. Based on relative contaminant concentrations in various wells, the two plumes
appear to have separate sources. The gasoline plume is bounded by a monitoring well network
designed for the purpose of monitoring the gasoline plume, whereas the PCE plume is not. A
sample collected from a temporary well installed in 2004 for a Phase I and limited Phase II
Environmental Site Assessment at the Loretto Towne Centre, 505 S. Main Street, also contained
PCE (Ref. 11).

LUST Sites

There are three LUST sites located between 1800-1900 North Main Street, Las Cruces, New
Mexico. The three sites are Scotts Auto Sales located at 1835 North Main Street, Las Cruces
NM, facility ID 30518. This site was reported to PSTB on July 27, 1995. The second LUST site
is North Main Self Serve located at 1875 North Main Street, Las Cruces, New Mexico, facility
ID 30717. This site was reported to PSTB on February 3, 1999. The third LUST site is Bar-F #22
located at 1900 North Main Street, Las Cruces, New Mexico, facility ID 27612. This site was
reported to PSTB on December 15, 1989. The first two sites are currently undergoing clean up,
cleanup at the third site has been completed as of April 15, 2005 (Ref. 12).

On April 3, 1998 ground water samples from three monitoring wells at Scott’s Auto Sales
located at 1835 North Main Street, Las Cruces, New Mexico were sampled and analyzed using
EPA method 8260 for volatile organic compounds (VOC) (Ref.13, p. 2). Styrene was detected at
concentrations of 200 pug/L. and 140 pug/LL in MW-1 and MW-2, respectively (Ref. 13, p. 14 &
16).

On April 6-7, 1999 ground water samples were collected from six monitoring wells at Bar-F # 22
located across the street from Scott’s Auto Sales at 1900 North Main Street Las Cruces, New
Mexico. The ground water samples were analyzed using EPA method 8260. PCE was detected
at concentrations of 1.6 pg/L and 1.8 pg/L in the samples from BF-22-1 and BF-22-5,
respectively (Ref. 14).

NMED SOS staff reviewed ground water sampling analysis reports for samples collected on Site
March 31, 2003 and June 29, 2006. The ground water was collected from monitoring wells
located throughout Scotts Auto Sales, Bar-F # 22, and North Main Self Serve that is adjacent to
Scotts Auto Sales at 1875 North Main Street, Las Cruces, New Mexico. Only benzene, toluene,
ethylbenzene, and xylenes were detected along with other gasoline constituents. No PCE, TCE or
Styrene was detected. (Ref. 15 and 16).

A complete list of contaminants and concentrations for each of the above sampling events can be
found in Tables 2-7.
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clean sand that are interbedded with silty clay. The middle unit is less permeable than the upper
unit because of a greater degree of cementation and the widespread presence of the fine grained
interbeds. HSU-MSF-2, however, probably forms the major aquifer zone in the basin because it
is almost entirely below the water table (Ref. 18, p. 92).

From a geohydrologic perspective, the Mesilla and southern Jornada Basins occupy broad
topographic depressions that are separated as well as linked by the entrenched Mesilla and
Rincon Valleys of the Rio Grande. Both topographic basins, in turn, overlie a geohydrologically
linked group of deep structural sub-basins and intervening buried bedrock highs. Both intrabasin
and basin boundary structures play a major role in terms of ground water flow and geochemistry
(Ref. 17 p. 49).

3.2.2 Site Hydrogeology

Depth to ground water in the area of the Site ranges from 40.59 to 43.28 feet below ground
surface (bgs) (Ref. 19, p. 3-8). Ground water flow direction is southeast with a gradient of 0.002
feet/foot (Ref., p. 2 and Figure 4).

3.2.3 Local Ground Water Quality

Complex interactions occur between ground water and surface water in the Rio Grande flood
plain. A system of canals distributes surface water for agricultural irrigation and a system of
drains intercepted shallow ground water and returns it to the Rio Grande. Surface water leaks
from the Rio Grande and canals to recharge the shallow ground-water system. In places, deeper
ground water flows upward to recharge the shallow ground-water system. Evapotranspiration
losses from vegetation, land, and water surfaces can have a major effect on the quality of ground
water (Ref. 20, p. 8) ‘

The City of Las Cruces has a distributed water supply system of 30 wells at depths of 300 to
1000 feet bgs (Ref. 21, p.1). Water in MSF2 is generally of better quality than in overlying
valley-fill and basin-fill units, particularly in the northern part of the basin. The middle unit is the
most heavily developed aquifer in terms of public and private drinking water production (Ref.
18). Total dissolved solids (TDS) in the CL.C wells ranges from 300 mg/L — 1250 mg/L. EPA
Secondary Drinking Water Regulations have a TDS MCL 500 mg/L. CLC Municipal Wells 20,
21, 23, 24, 39, 44, 60, 61 and 67 exceed the 500 mg/L. The highest TDS concentration is in CLC
Municipal Well 21 with a TDS of approximately 1250 mg/L (Ref. 22 p. 69).

Research was done on local ground water quality during the investigation of the Griggs &
Walnut plume. Uranium above EPA MCL levels of 30 ug/L is commonly detected in CLC Wells
10, 20, 21, 24, 38 and 44 (Ref. 23). Research conclusions were that naturally occurring elevated
uranium concentrations are localized in an area of the Mesilla Basin trending along the west side
of I-25 from localized oxygen poor stratigraphic intervals. Other geologic controls such as areas
of geochemical mixing along fault zones are another possibility. Elevated uranium
concentrations do not appear to be increasing over time; although there does seem to be some
seasonal variation potentially related to pumping cycles (Ref. 24 p. 3).
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e  Teresa Moreno Water System Well # 1 and Well # 2 serve 25 people (Ref. 25, p. 6).
e El Patio MHP Well # 1 serving 86 people (Ref. 25, p. 7).
¢  Coachlight Inn Well # 1 serving 100 people (Ref. 25, p. 23)

Therefore the 28 public supply wells serve:
848 + 72 + 741 + 24,302 + 222 + 152 + 285 + 174 + 476 + 100 + 120 + 311 + 163 + 25 + 86 +
100 + 1,786 + 946 = 29,123 people (Ref. 25).

The average household size in Dona Ana County is 2.81 (Ref. 26). Therefore the 141 private
wells serve approximately 141*2.81 = 397 people.

Therefore, approximately 63,960 + 29,123 + 397 = 93,480 people are served by the public and
private wells within a four mile radius of the Site.

Table 8 shows the number of active drinking water wells within target distance limits (TDL).

3.3 Surface Water Pathway

3.3.1 Hydrology

The Rio Grande is the sole perennial surface water source and primary source of surface water in
the region. The Rio Grande flows through a valley that is part of a narrow structural depression.
CLC maintains Burn Lake (recreational), which is fed via irrigation and irrigation drain water.
Storm water runoff from west central sections of Las Cruces also drain into Burn Lake. The
approximate capacity of this recreational facility is 390 acre-feet. Agriculture provides the major
source of ground water recharge; in return the aquifer provides water to the river under certain
conditions. Issues which affect the relations between the surface water sources and the
underlying shallow aquifer include irrigation practices, weather and precipitation patterns,
releases of water from the Caballo Reservoir upstream, and well pumping rates (Ref. 27, p. 2).

There is a storm water channel approximately 100 yards northwest of the Site that is typically
dry (Ref. 13, p. 3). Review of Natural Resources Conservation Service (NRCS) Web Soil Survey
(WSS) flood map for the area shows that the Site is in a no flood zone (Ref. 28)

3.3.2 Surface Water Use

Consumptive use of the surface water supply available from Elephant Butte Reservoir is
exclusively irrigated agriculture. All surface water demands for irrigation under the Elephant
Butte Irrigation District (EBID) are met by water delivered by EBID (Ref. 27)

3.3.3 Surface Water Investigation

The surface water pathway assesses the threat to human health and the environment by
determining whether hazardous substances are likely to have been released to surface water; and
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Figure 1: Site Location Within New Mexico
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Figure 2. Overview of Site. Location of nearby schools and CERCLA sites to the North Main
Street Las Cruces Site.
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Table 1. Dry Cleaners Within a Four Mile Radius of the Site (Ref. 5)

Approximate Distance

Address Business Directory Year From Site
500 N Main St 1960, 1965 1 mile south
833 N Church 1965 1 mile south
203 E Las Cruces Ave 1965, 1968 1.1 miles south
1355 E Idaho 1965, 1968, 1973 2.5 miles south by south east
120 W Picacho Ave 1965, 1968  OGmilessouth
1494 E Missouri Ave 1965, 1968, 1973, 1980, 1985 | 2.8 miles south by south east
1965, 1968, 1973, 1978, 1980,
2137 N Main 1985, 1990 0.2 miles north
1335 S()uth Solano Drive' 1968, 1973 2.5 miles south by south east

1968, 1973, 1978, 1980, 1985

114 West Madrid 0.3 miles north
705 N Main St 1973, 1978, 1980, 1985 0.7 miles south
1424 South Solano Drive 1973, 1978, 1980, 1985,1990 | 2.7 miles south by south east
2615 E Missouri Ave 1968, 1973, 1980, 1985, 1990 1.5 miles south
1047 North Main St 1980 0.5 miles south
2497 North Main St 1990 0.5 miles north
2001 East Lohman Ave 1990 2 miles south east
801 South Solano Dr 1990 3 miles south by south east

Distance from Site was determined by Google Earth




Table 2. VOC Results for Ground Water Samples Collected April 16, 1998 at Scott's Auto Sales 1835

North Main Street, Las Cruces (units in micrograms per liter (ug/L) (Ref. 13)

Contaminant MW-1 MW-2 MW-3 wQcCC EPA MCL
1,2 dichloroethane (EDC) 390 ND . ND . 10 5
Benzene ' 19,000 180 - 64 - 10 5
Toluene 17,000 . 1,700 . ND . 750 1000
Ethylbenzene 4,000 5,100 1700 750 700
m & p - Xylene 11,000 | 3,400 310 - '

620 (Total Total
0-Xylene 6,100 : 5,400' 660 . Xylenes) Xylenes
Styrene 200 - 140 - ND .- NA 100
Isopropylbenzene 190 . 250 - 240 - NA NA
2-Chlorotoluene ND 92 100 - NA NA
n-Propylbenzene 510 640 700 ¢ NA NA
1,2,4-Trimethylbenzene 3200: [ 2900 . 3500 NA NA
1,3,5-Trimethylbenezene 820 - 820 900 NA NA
tert-Butylbenzene ND ND 460 NA NA
sec-Butylbenzene ND ND 58 NA NA
4-Isopropyltoluene ND 390 ND - NA NA
Napthalene 1,100 . 1,200 . 1000 | 30 (Total) NA

Bold-exceeds WQCC or EPA maximum contaminant level
MCL-maximum contaminat level
WQCC-New Mexico Water Quality Control Commission human health standard

ND-Non Detect

MTBE-Methyl Tertiary Butyl Ether.




Table 3. VOC Results for Ground Water Samples Collected April 6-7, 1999 at BF-22 1900 North Main St. Las Cruces (Ref. 14)

MTBE

Contaminant BF-22-1 BF-22-2 BF-22-3 BF-22-4 BF-22-5 BF-22-7 WQCC EPA MCL
Bromoform ND ND ND 1 1 <100 NA NA
n-Butylbenzene ND 2.2 ND 2.2 ND <100 NA NA
sec-Butylbenzene ND 6.6 8.6 4.5 ND <100 NA NA
. Benzene ND ND 19 ND ND 230 10 5
1,2-Dibromoethane (EDB) ND ND 1.1 ND 1.1 <100 0.1 0.05
Ethylbenzene ND ND 38 14 ND 3,100 750 700
Hexachlorobutadiene ND ND ND 1.8 2.1 <100 NA NA
Isoprpylbenzene ND ND ND 2.1 ND 140 NA NA
Naphtalene 5.1 ND 4.3 6.7 4 470 30 (Total) NA
n-propylbenzene ND ND 4 4 ND 380 NA NA
1,1,2,2-Tetrachloroethane ND ND 2.2 1.5 1.6 <100 10 NA
Tertachloroethene 1.8 ND ND ND 1.6 <100 20 5
Toluene ND ND ND ND ND 290 750 1,000
1,2,3 Trichlorobenzene ND ND ND 33 2 <100 NA NA
1,2,4 Trichlorobenzene ND ND ND ND 14 <100 NA NA
1,2,4-Trimethylbenzene ND ND 3 ND ND 550 NA NA
1,3,5-Trimethylbenzene ND ND 3.9 ND ND 210 NA NA
Xylenes (Total) ND ND 2 ND ND 4300 620 10,000
ND ND 1 1.2 1.5 <100 NA NA

Bold - exceeds WQCC or EPA maximum contaminant level
MCL- Environmental Protection Agency maximum contaminant level
WQCC New Mexico Water Quality Control Commission human health standard

ND- Non Detect

MTBE- Methyl Tertiary Butyl Ether




~

Table 4. VOC Contamination Found in Ground Water Samples Taken March 13, 2003 from Scott's Auto Sales (Ref. 15)

Contaminant MW-1 MW-3 MW-5 MW-6 MW-7 MW-9 MW-11 WQCC |EPA MCL}
Methyl-t-butyl Ether <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 NA NA
Benzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.4 10 5
Ethylbenzene 12 98 <1.0 <1.0 <1.0 <1.0 <1.0 750 700
Toluene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 750 1,000
m&p Xylenes <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 620 NA
0-Xylene 8.8 4.2 <1.0 <1.0 <1.0 <1.0 <1.0 (total) NA
Styrene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA 100
Isopropyl Benzene 1.1 21 4.2 <1.0 <1.0 <1.0 1 NA NA
n-Propylbenzene 3.1 46 10 <1.0 <1.0 <1.0 <1.0 NA NA
1,3,5 Trimethylbenzene 3.4 29 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA
1,2,4 Trimethylbenzene 1.9 32 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA
sec butylbenzene <1.0 54. 8.5 <1.0 <1.0 <1.0 <1.0 NA NA
p-Isopropyltoluene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA
n-Butylbenzene <1.0 2.5 <1.0 <3.0 <3.0 <1.0 <1.0 NA NA
Naphtalene 6.1 61 3 <3.0 <3.0 - <3.0 <3.0 NA
2-Methylnaphtalene 5.6 52 23 <5.0 <5.0 <5.0 <5.0 30 (total) NA
1-Methylnaphtalene <1.0 50 24 <5.0 <5.0 <5.0 10 NA

all units are microgram per liter (ug/L)

Bold - exceeds WQCC or EPA maximum contaminant level
MCL- Environmental Protection Agency maximum contaminant level
WQCC New Mexico Water Quality Control Commission human health standard

ND- Non Detect

MTBE- Methyl Tertiary Butyl Ether



Table 5. VOC Contamination Found in Ground Water Samples Taken March 13, 2003
at Bar-F-22 (Ref. 15)

Contaminant BF-22-2 | BF-22-3 | BF-22-4 | BF-22-7 | WQCC |EPA MCL
Methyl-t-butyl Ether 5 41 1.2 19 NA NA
Benzene 88 3100 18 72 10 5
Ethylbenzene 51 1800 5.1 980 750 700
Toluene <1.0 340 9.5 110 750 1,000
mé&p Xylenes <1.0 4900 23. 340 620 NA
0-Xylene <1.0 1300 i1, 72 (total) NA
Isopropyl Benzene 8.3 120 1.9 41 NA 100
n-Propylbenzene 16 290 1.3 100 NA NA
1,3,5 Trimethylbenzene 6.3 790 6 66 NA NA
| 1,2,4 Trimethylbenzene 1.6 3000 17 240 NA NA
sec-Butylbenzene 13 27 5.3 6.9 NA NA
n-Butylbenzene 2.5 57 1.1 9.4 NA NA
Naphtalene 3.5 970 8.1 290 NA
2-Methylnaphtalene <5.0 510 6.7 56 30 (total) NA
1-Methylnaphtalene ' 87 310 80 90 NA |

Table 6. VOC Contamination Found in Ground Water Samples
Taken March 13, 2003 at North Main Self Serve (Ref. 15)

Contaminant MW-1 MW-6 WQCC MCI| EPA MCL
Methyl-t-butyl Ether 4.1 <1.0 NA NA
Benzene 150 <1.0 10 5
Ethylbenzene 310 <1.0 750 700
Toluene 300 <1.0 750 1,000
m&p Xylenes 510 <1.0 620 NA
0-Xylene 410 <1.0 (total) NA
Isopropyl Benzene 22 <1.0 NA 100
n-Propylbenzene 67 <1.0 NA NA
1,3,5 Trimethylbenzene| 110 <1.0 NA NA
1,2,4 Trimethylbenzene| 380 | <1.0 NA NA
p-Isopropyltoluene 3.8 <1.0 NA NA
n-Butylbenzene 21 <1.0 NA / NA
Naphtalene 120 <3.0 NA
' 2-Methylnaphtalene 110 <5.0 30 (total) NA
1-Methylnaphtalene 57 <5.0 NA

all units are micrograms per liter (ug/L)
Bold - exceeds WQCC or EPA maximum contaminant level

MCL- maximum contaminant level

WQCC New Mexico Water Quality Control Commission human health standard

ND- Non Detect

MTBE- Methyl Tertiary Butyl Ether



Table 7. VOC Contamination Found in Ground Water Samples Taken June 6, 2006 at the North Main Street Site (Ref. 16)

. Contaminant ScottsMW-9 | ScottsMW-13| Sharp MW-8 | Sharp MW-9 | Sharp MW-10{Sharp MW-11 WQCC EPA MCL
Benzene <1.0 <1.0 <1.0 6.5 45 12 10 5
‘Ethylbenzene <1.0 1.5 <1.0 22 180 74 750 700
Toluene <1.0 <1.0 <1.0 1.2 9.6 12 750 1,000
m&p Xylenes <2.0 8.1 <2.0 53 240 62 Total Xylenes| Total Xylenes
0-Xylene <1.0 14 <1.0 16 88 3.3 620 10000
Isopropyl Benzene <1.0 1 <1.0 1.7 14 8.6 NA NA
n-Propylbenzene <1.0 3.1 <1.0 3.3 33 6.6 NA NA
1,3,5 Trimethylbenzene <1.0 12 <1.0 10 57 12 NA NA
1,2,4 Trimethylbenzene <1.0 18 <1.0 18 180 25 NA NA
sec butylbenzene <1.0 <1.0 <1.0 <1.0 2.3 1.9 NA NA
n-Butylbenzene <1.0 <1.0 <1.0 <1.0 3.9 <1.0 NA NA
Naphtalene <3.0 3.3 <3.0 <3.0 43 3.4 Total NA
2-Methylnaphtalene <5.0 <5.0 <5.0 <5.0 11 <5.0 Naphtalenes NA
1-Methylnaphtalene <5.0 7.4 <5.0 <50 11 <5.0 30 NA

all units are micrograms per liter (ug/L)

Bold - exceeds WQCC or EPA maximum contaminant level

MCL- Environmental Protection Agency maximum contaminant level

WQCC New Mexico Water Quality Control Commission human health standard
ND- Non Detect

MTBE- Methyl Tertiary Butyl Ether
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Ranking System:
Background Information

EPA

QOfflee of Emergency and Remedial Response Quick Reference Fact Sheaet

lHarardous Site Evaluation Division {O0S-230)

The U.S. Environmental Protection Agency (EPA) has revised the Hazard Ranking System (HRS) in response to the
Superfund Amendments and Reauthorization Act of 1986 (SARA). The HRS is the scoring system EPA uses to assess
the relative threat associated with the release or potential release of hazardous substances from a waste site. The HRS
score is the primary criterion EPA uses to determine whether a site should be placed on the National Priorities List (NPL).
The NPL identifies sites that warrant further investigation to determine if they pose risks to public health or the
environment. Sites on the NPL are eligible for long-term “remedial action” financed under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by SARA. SARA authorizes
a “Hazardous Substances Superfund” totalling $8.5 billion over 5 years to pay costs not assumed by those responsible
for problems at a site. The HRS uses data that can be collected relatively quickly and inexpensively, thus allowing most

Superfund resources to be directed to remedial actions at sites on the NPL.

Summary of Revisions

The revised HRS retains the same cutoff score and
basic approach as the original HIRS, while incorporating
SARA requirements as well as improvements identified
as necessary by EPA and the public. The revised HRS
retains the ground water, surface water, and air
pathways, drops the direct contact and fire/explosion
pathways, and adds a fourth pathway, soil exposure.

Several key provisions of the revised HRS make it
more comprehensive. They:

! Evaluate new exposure pathways or threats
that assess direct contact of people with
contaminated soils, and contamination of the
aquatic food chain.

! Expand how toxicity is evaluated, considering
not only acute health effects, but also
carcinogenic and chronic noncarcinogenic
effects.

! Increasethesensitiveenvironmentsconsidered
fromjust wetlands and endangered species to
environments designated by various Federal
and State agencies.

! Evaluate the potential for air to be
contaminated and for contaminated ground
water to enter surface water.

Other provisions make the revised HRS more
accurate. They:

1 Allow use of concentration data to determine
the quantity of waste at a site.

¥ Assign higher scores when people are actually
exposed to contamination than when they are
potentially exposed. '

! Assign higher scores to potentially exposed
people and sensitive environments closest to
a site, with scores decreasing as distance from
a site increases.

The complexity and scope of the issues involved
in revising the HRS required EPA to got widespread
input. EPA sought information from a number of sources
such as its Science Advisory Board and, on three
occasions, requested public comment: before drafting
the revisions, after proposing the revisions in the
Federal Register, and after publishing a Field Test report
describing how the revisions scored actual hazardous
waste sites. These procedures generated over 2,500
comments (from approximately



145 commenters). The majority of the commenters
believed that the revised HRS represented an im-
provement over the original HRS. Other commenters,
however, believed that the data required were too
extensive for a screening tool and raised numerous
technical issues. EPA made significant changes based
on these comments, as well as on the Field Test. The
result is a revised HRS that is a practical and effective
tool in identifying the nation’s worst hazardous waste
sites.

Sara Requirements

SARA required that EPA modify the HRS so that,
“to the maximum extent feasible, [it] accurately assesses
the relative degree of risk to human health and the
environment posed by sites.” Several specific
requirements were spelled out.

Section 105 required EPA to:

! Assess human health risks associated with
contamination or potential contamination of
surface waters, either directly or as a result of
run-off. This assessment should take into
account the use of these waters for recreation
and the potential migration of any contaminant
through surface water to downstream sources
of drinking water.

! Evaluate damage to natural resources that may
affect the human food chain.

! Assess contamination or potential
contamination of ambient air.

Section 118 required EPA to:

! Give a high priority to sites where
contamination has resulted in the closing of
drinking water wells, or has contaminated a
principal drinking water supply.

Section 125 required EPA to:

! Revise the HRS to assure appropriate
consideration of sites that contain substantial
volumes of wastes described in Section
3001(b)(3)(A)(i) of the Solid Waste Disposal
Act,also known as the Resource Conservation
and Recovery Act (RCRA). These wastes
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include fly ash, bottom ash, slag, and waste
from control of flue gas emissions, all
generated primarily by combustion of coal or
other fossil fuels. The assessment must
consider:

¥ Quantity, toxicity, and concentrations of
hazardous constituents present in such
wastes.

! Extent of, and potential for, release of
such constituents into the environment.

! Degree of risk to human health and the
environment posed by such constituents.

Original HRS

The original HRS used a structured value analysis
approach to scoring site. This approach assigned
numerical values to factors that relate to orindicate risk
based on conditions at the site. The factors were
grouped into three categories -- observed release/route
characteristics, waste characteristics, and targets -- and
were combined to obtain category scores. Each category
had a maximum value, as did each component factor.

The category scores in the original HIRS were then
multiplied together within each of the migration
pathways (ground water, surface water, and air) and
normalized to obtain a pathway score. Finally, the scores
for the three pathways (gw, sw, a) were combined using
a root-mean-square approach. The final HRS score was
the square root of the sum of the squares of the pathway
scores divided by a factor, 1.73, which put all final
scores on a scale of 0-100.

e

s, ¥+ 8

HRS =
1.73

—

If all migration pathway scores were low, the HRS
score was low. However, the HRS score could be
relatively high even if only one pathway score was high.
This was an important requirement for HRS scoring
because some extremely dangerous sites pose threats
through only one migration pathway. For example,
buried leaking drums of hazardous
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substances could contaminate drinking water wells but --
if the drums were deep enough and the substances not
very volatile -- not surface water or air.

Revised HRS

A number of major changes from the original HRS
involve more than one of the four pathways. They are
summarized before the individual pathways are
discussed.

Structure. The revised HRS retains the three
migration pathways. An EPA analysis of remedial
actions at NPL sites indicates that some significant risks
from direct contact may not have been completely
addressed by removal actions, and these risks should be
of concern in détermining priorities for remedial action.
Therefore, a fourth pathway, soil exposure (named onsite
exposure in the proposed revisions), is now included in
the total site score. The pathway assesses direct human
exposure to hazardous substances or contaminated soil.
The direct contact and fire/explosion pathways have
been deleted.

The essential structural features of the revised HRS
generally remain the same as those of the original HRS -
that is, relative risks continue to be evaluated using
pathways, three factor categories (likelihood of release,
waste characteristics, and targets), and factors -- and the
score is calculated similarly.

—
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* Every factor has been revised oris new in the revised
HRS. A few factors have been eliminated, either because
they did not discriminate among sites or because they
were replaced by more accurate measures.

Key changes were made in the waste characteristics
factor category; the hazardous waste quantity factor is
now multiplied by toxicity and other factors, instead of
being added as they were in the original HRS. This is
one of several changes that make the revised HRS more

consistent with risk assessment principles.

Observed Release. The original HRS scored an
observed release if the measured concentration of the
hazardous substance was significantly - above the
background level and if that concentration could
reasonably be attributed to the site. EPA is retaining this
approach to scoring observed releases in all four
pathways but has incorporated criteria for determining
when a release is significantly above background.

Hazardous Waste Quantity. Hazardous wastes, in
addition to including hazardous substances, almost
always include nontoxic substances. When the original
HRS was developed, EPA judged that the cost during
initial investigations (preliminary assessments and site
inspections) of reliably determining the amount of
hazardous constituents within the hazardous waste was
prohibitive and, in some cases, not feasible. Therefore,
the original HRS used the total quantity of waste
containing hazardous substances (as defined in
CERCLA Section 101), excluding any wastes that were
contained so that they could not migrate.

The revised HRS uses a tiered approach to determine
the hazardous waste quantity factor. Hazardous
constituent concentration data, mass of Waste as
deposited, volume, or surface area of the source can be
used. This approach provides the flexibility to use the
best data available.

Toxicity. Toxicity, a factor in the waste characteristics
category for all four pathways, is intended to represent
the relative potential of a substance to cause adverse
health effects.

The original HRS assigned a toxicity factor value from
0to 3 based on the toxicity ratings developed by N.I. Sax
or the National Fire Protection Association rating
scheme. Both ratings primarily emphasized acute toxicity
of a substance. However, EPA’s experience has been
that adverse health effects at hazardous waste sites may
result from carcinogenic and chronic noncarcinogenic.
exposures as well as acute exposures.

The revised HRS evaluates three measures of toxicity
in a tiered approach that uses acute data only when the

other data are not available. The three measures are:

! Cancer risks based on two factors that

The HRS: Background Information 3



EPA’s Carcinogen Assessment Group has
developed for a variety of substances:

! Cancer potency factors (also referred to as
slope factors) derived from experimental
animals or human epidemiologic data, if
available.

! Qualitative weight-of-evidence — that is,
the overall strength of the data indicating
potential carcinogenicity.

! Noncancer effects of chronic exposure, based
on verified Reference Doses (RfDs), the
estimated amount of a substance to which the
human population (including sensitive
subgroups) can be exposed on a daily basis
over a lifetime without an appreciable risk of
harmful noncancer effects. RfDs undergo a
formal EPA-wide review and verification.

I Acute toxicity, based on the LD ; or LC,; (lethal
doseor lethal concentration at which 50 percent
of experimental animals exposed die).

Targets (People and Sensitive Environments). In the
original HRS, the people actually exposed to
contamination did not count more than those potentially
exposed, nor was the level of exposure considered. To
assess risks more accurately, the revised HRS gives
greater weight to actual exposures by.

! Adding factors to the ground water, surface
water, and air pathways reflecting risks to the
nearestexposed individual -- that is, the person
who is closest to the site and so is expected to
be exposed to the highest concentration of
contaminants.

! Giving greater weight to people whose.drinking
water is contaminated (or, for the soil exposure
pathway, people living, working, or going to
schoolon contaminated soil). The evaluation of
exposed target populations in both the ground
water and surface water pathways includes a
weighting factor based on the Federal primary
drinking water standards, or some other health-
based benchmark if no standard exists.

! Giving greater weight in the surface water

pathway to actual contamination ofthe aquatic
human food chain.

4 The HRS: Background Information

Where no actual exposure has been documented, the
people potentially exposed are distance weighted in the
ground water and air pathways and dilution weighted in
the surface water pathway.

The revised HRS also replaces the use factor of the
original HRS with a more comprehensive resources
factor that considers recreational and other uses in the
ground water, surface water, and air pathways.

Environmental Threats. In developing the original
HRS, EPA decided, given the need to set priorities for
the spending of limited monies, to place greater weight
on sites that posed threats to public health rather than
to the environment. EPA’s experience since then,
however, suggested that a number of sites posing a
serious threat to the environment were not scoring high
enough to be on the NPL, and that some of the most
serious threats dearly warrant remedial action. Therefore,
the revised HRS gives greater weight than the original
HRS to impacts on sensitive environments (wetlands, for
example)in the surface water and air pathways. Sensitive
environments are also considered in the soil exposure
pathway. Relative risks to human health, however, are
still weighted more heavily than sensitive environments.
In addition, the revised HRS expands significantly the
types of sensitive environments evaluated at a site.

Radionuclides. The revised HRS includes a special
section (Section 7) on scoring radionuclides that allows
for a parallel evaluation of radionuclides.

Ground Water Migration Pathway

The ground water migration pathway in both the
original and revised HRS (Figure 1) evaluates the
Likelihood that hazardous substances at a site or facility
will migrate through the ground below and contaminate
aquifers (underground formations holding usable
amounts of water) and any drinking water wells that
draw on those aquifers.

The revised HRS ground water pathway has the same
general structure as in the original HRS. However, every
factor has been revised. The most significant revision
assigns weights to the target population based on
distance from the site to account for dilution in the
aquifer. In addition, the area (target distance limit) in
which drinking water wells are considered has been
expanded. A new factor, travel time, has been added to
the potential-to-release calculations. In the waste
characteristics category, the mobility of each hazardous
substance




is considered, rathér than persistence as in the original
HRS.

The original HRS did not consider the direction of
ground water flow in determining which populations or
environments could be affected by the migration of
hazardous substances at the site. The targets category
gave equal weight to the entire population drawing water
within 3 miles of the site.

After evaluating several options for considering
ground water or contaminant flow direction, EPA
decided to retain the original system, based on cost and
technical considerations. Accurately determining local
flow within the target distance would require
considerable expenditure of time and public funds, which
EPA believes is justified only at the nation’s highest
priority sites -- that is, those already on the NPL

However, where there is known contamination, the
populations are weighted higher than those only
potentially exposed. Thus, the revised FIRS indirectly
considers direction of substance migration by assigning
weights to people drinking water contaminated either
above or below health-based benchmarks and by using
the nearest exposed individual factor.

Likelihood of Release. The potential-to-release to
ground water is comparable to the route
characteristics/containment portion of the original HRS.
EPA has made a number of changes in how potential
releases are scored. In the original HRS, values for depth
to aquifer, net precipitation, permeability, and physical
state were added, then multiplied by the value of a fifth
factor, containment. The revised HRS uses four factors:

! Containment, which measures the means

Figure 1

Groundwater Migration Pathway

Original HRS
Likelihood of Release

Observed Release

Route Characteristics
Depth to Aquifer of Concern
Net Precipitation
Permeability of Unsaturated
Zone
Physical State
Containment

X Waste Characteristics X

Toxicity/Persistence
or Hazardous Waste Quantity

Targets

Groundwater Use
Distance to Nearest Well/
Population Served

Revised HRS

Observed Release

Potential to Release:
Containment
Net Precipitation
Depth to Aquifer
Travel Time

Likelihood of Release x Waste Characteristics x

Toxicity/Mobility
or Hazardous Waste Quantity

Targets

Nearest Well

Population

Resources

Wellhead Protection Area
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taken at a site to minimize or prevent releases of
contaminants into ground water.

! Netprecipitation, which indicates the amount of
water available to infiltrate into ground water.

! Depth to aquifer, which provides a measure of
the time required for a contaminant to reach the
underlying aquifer.

! Travel time, which measures the potential of
geologic materials to slow the migration of
contaminants to aquifers.

The potential to release is the sum of the values of the
first three factors multiplied by the value for
containment.

Waste Characteristics. The waste characteristics
category of the original HRS included
toxicity/persistence and hazardous waste quantity
factors. The method used to evaluate persistence,
however, was based on biodegradability and was
generally not applicable to ground water. In addition to
the changes in waste quantity and toxicity, the revised
HRS replaces persistence with a mobility factor
reflecting the rate at which a substance migrates.
Combining mobility with the revised toxicity factor
allows for discrimination among highly toxic
substances that migrate at very different rates.

Targets. The targets category reflects the
population potentially at risk from an actual or potential
release of hazardous substances from the site to an
aquifer. The revised HRS expands the target distance
limit from 3 to 4 miles. Within that limit, four factors
(instead of two) are considered: nearest well,
population, resources, and Wellhead Protection Area.

The nearest well is a new factor in the targets
category and is evaluated by measuring the distance to
the nearestdrinking water well. In the original HRS, the

person using the nearest well was considered in a
matrix with population. The two are now separate
factors.

The second factor, population, indicates the number
ofpeople actually or potentially at risk from exposure to
hazardous substances in drinking water wells. In the
original HRS, all the people who drank water from wells
within 3 miles of the site were counted equally. The
total population was then combined in a matrix with
distance to the nearest well to assign a single value.
The revised HRS separates these factors to more clearly
reflect individual risks and resource value/population

6 The HRS: Background Information

risk. Population served is the sum of three groups:

! People exposed to contamination above
health-based benchmarks -- for example, Federal
drinking water standards.

! People exposed to contamination not above
health-based benchmarks but significantly
above background.

! People potentially exposed, weighted for
distance.

The resources factor, a more comprehensive
measure, has replaced the ground water use factor in
the original HRS.

The presence of a Wellhead Protection Area, as
designated under Section 1428 of the Safe Drinking
Water Act, is a new factor in the targets category score.
This revision addresses SARA Section 118, which
requires a high priority for sites affecting principal
drinking water supplies. Wellhead Protection Areas are
defined as areas around a welt or well field supplying a
public water system through which potentially harmful
contaminants are likely to move toward and reach the
welt or well field.

Surface Water Migration Pathway

The surface water migration pathway in both the
original and revised HRS (Figure 2) evaluates the
likelihood that runoff containing hazardous substances
froma site can move through surface water and affect
people or the environment. The revised HRS differs
from the original HRS in several ways. The revised
HRS:

! Replaces route characteristics with two
potential-to-release components -- overland
flow/flood and ground water to surface water. If
both components are scored, the pathway score
is the higher of the two scores.

1 Divides the surface water pathway into three
subpathways representing threats to drinking
water, the human food chain, and the
environment. The surface water migration
pathway score is the sum of the scores of the
three subpathways. This change in structure
provides a relatively simple way to account for
the different substances and targets that may
be important for the different types of potential
exposure in the subpathways.
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I Extends the distance to the targets at risk from
the probable point where hazardous substances
enter the surface water to a point 15 miles from
the source (versus 3 miles downstream of the
farthest observed contamination, or 1 mile in
static water, in the original HRS). The target
values are modified by dilution weighting -- that
is a lower value is assigned to a larger body of
water because the substance is more diluted.

Drinking Water Threat. The drinking water threat
in the revised HRS retains the waste quantity and
toxicity/persistence factors of the original HRS but
evaluates them differently. Persistence is no longer
based solely on biodegradation but on four additional
decay processes (hydrolysis, photolysis, volatilization,
and free-radical oxidation). For each hazardous
substance in (or likely to be in) surface water, a
persistence value is assigned that reflects the time the
substance remains in the surface water. The substance
with the highest toxicity/persistence value is used,
along with the hazardous waste quantity, in calculating
the waste characteristics score. :

The drinking water targets category in the revised
HRS retains the use and population factors of the
original HRS but substantially modifies them. Instead of
the four uses in the original HRS use factor, with only
the highest assigned a value, two uses (drinking water
and other uses) are assigned values, providing a better
evaluation of the risk to the resource. The distance to
a surface water intake in the original HRS has been
replaced with a nearest intake factor that is evaluated
separately and is based on dilution at the nearest
intake. As in the revised ground water pathway, the
population served is evaluated in three groups based
on actual and potential exposure. The population
potentially exposed is weighted based on dilution.

Human Food Chain Threat. SARA Section
105(a)(8)(A) requires EPA, in revising the HRS, to
consider the effects of hazardous waste sites on the
human food chain. In developing the revisions, EPA
determined that the most significant, measurable food
chain risks involved contamination of the aquatic food
chain. Therefore, the revised surface water migration
pathway includes evaluation of the human food chain
based on potential or observed contamination of
aquatic food chain organisms.

In evaluating waste characteristics (and targets as
well), a single hazardous substance is selected, on the
basis of bioaccumulation potential, toxicity, and
persistence, from among those known to be present at
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the site and available to the surface water migration
pathway. Persistence is determined based on the same
five decay processes as in the drinking water threat.

The targets category reflects the threat to people
from consumption of fish and shellfish taken from the
surface water migration pathway. Fishery use -- for
examp le, commercial, subsistence, or sport fishing--is
evaluated to give an estimate of resource value.
Population is calculated by estimating food chain
products harvested from the contaminated surface
water. Population is the sum of actual and potential
contamination, and is determined based on
bioaccumulation and annual production of each fishery
in the surface water migration pathway.

Environmental Threat. In the surface water pathway
of the original HRS, sensitive environments were.
assigned a value in the targets category on the basis of
distance to a particular type of sensitive environment --
wetlands, for example. The revised HRS places more
emphasis on environmental damage and expands the
types of environments considered. Ecosystem toxicity
is determined using EPA chronic water quality criteria
for the protection of aquatic life (or other measures if
the criteria are not available). Ecosystem persistence is
evaluated as it is for the drinking water subpathway.
The sensitive environments targets are weighted into
groups based on ecologically-based benchmarks where
sensitive environments are contaminated; otherwise,
dilution factors are applied.

Soil Exposure Pathway

The soil exposure pathway (Figure 3) evaluates the
potential threats posed by direct, physical contact with
hazardous wastes or contaminated soil. It is similar to
the direct contact pathway, which was scored in the
original HRS but was not used to determine if a site
should be on the NPL. The revised HRS evaluates the
threat by looking at two groups potentially at risk --
those living on property with hazardous wastes or
contaminated soils and those living nearby with access
to the property. The resident population is evaluated
based only on presence of contamination within the
site boundary and within 200 feet of the boundary. The
resident population is not evaluated on release
potential, as in the other pathways, because
contaminants do not have to migrate offsite for
exposure to occur. Five targets are evaluated in the
resident population:

! Resident individual -- a person living on, or
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Figure 3

Soil Exposure Pathway
- (Revised HRS Only)

Resident Population Threat
Likelthood of Exposwe x Waste Characteristics x Targets

Observed Contamination Toxicity Resident individual
Hazardous Waste Quantity Resident Popudation
Workers
Rasources
Terrestrial Sensitve
Environments
Nearby Population Threat
Likelihood of Exposure x Waste Characteristics x Targets

L e

Attractiveness /Accessiblity -Toxicity Population Within 1 Mie
Area of Contamination Hazardous Waste Quantity Nearby Individual
going to school or day care on, contaminated ! ofthesite.

property.

!  Resident poplilation — people living on or going
to school or day care on contaminated property.

! Workers — people working on contaminated
property.

! Resources — contaminated property used for
commerce, agriculture, silviculture, livestock
production, or livestock grazing.

sensitive environments on

contaminated property — aquatic environments

are considered in the surface water migration
pathway.

! Terrestrial

The nearby population is evaluated on the basis of:

! Attractiveness/accessibility and area of
contamination, which evaluate the likelihood of
exposure.

! Population within a 1-mile travel distance

! Nearby Individual.

Air Migration Pathway

The air migration pathway of the revised HRS (Figure
4) has the same three categories as the original HRS,
but each is revised. The original air pathway was
evaluated only if an observed release of hazardous
substances could be documented. As required by
SARA Section 105(a)(8)}(A), the revised HRS considers
characteristics of the site to assess the potential for
releaseif none has been documented. The likelihood of
release is determined, as well as how many people and
sensitive environments could be exposed to hazardous
substances carried in the air and the inherent hazard
associated with potential exposures. The potential to
release by gases and particulates is evaluated
separately based on:

! Containment, which assesses the ability of
natural or constructed barriers to inhibit the
escape of hazardous substances from a source.

- The HRS: Background Information 9
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I Source type -- for example, containers (including
tanks), contaminated soil (including land
treatment), fire sites, landfills, surface
impoundments, and waste piles.

! Migration potential, which reflects the relative
tendency of hazardous substances contained in
a source to migrate.

In addition to the changes to waste quantity and-

toxicity in the waste characteristics category discussed
earlier, the reactivity and compatibility factors in the
original HRS have been deleted because they have
proved not to be applicable to the vast majority of NPL
sites; mobility has been added. All hazardous

substances at a site are evaluated for gas mobility.
Particulate mobility is evaluated based on the local
climate. The two values are combined in a matrix to
determine the mobility factor.

In the revised HRS, the three target factors in the
original HRS -- land use, population within a 4-mile
radius, and distance to a sensitive environment -- have
been modified, and a factor has been added to reflect
the risk to the nearest individual. The 4-mile limit for
population in the original HRS has been retained, the
limit for sensitive environments evaluated has been
extended from 2 to 4 miles. In both cases, distance
weighting factors are used to represent the reduced
concentrations farther away from the site.

PR PRV PP S p——— -

Figure 4
Air Migration Pathway
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Additional Considerations

In the preamble to the proposed revisions to the
HRS, EPA requested comment on two issues:

1 The cutoffscore for proposing sites for the NPL.

1 The policy of scoring sites based on current
conditions.

Cutoff Score. EPA chose an HRS score 0f 28.50 as a
cutoff for placing sites on the NPL because it yielded
an initial NPL of at least 400 sites as suggested by
CERCLA, not because EPA had determined that 28.50
represented a threshold of unacceptable risks. Believing
that the current cutoff score has been a useful
management tool, EPA proposed that the cutoff score
for the revised HRS be functionally equivalent to the
original cutoff. However, EPA wanted to evaluate the
practical effects of keeping the cutoff score at 28.50 --
that is, will that score continue to provide an
appropriate set of priorities for management purposes.
EPA examined several approaches for defining

~ "equivalent to 28.50". These approaches included:

! A statistical analysis to determine what revised
HRS score best corresponds to 28.50 on the
original HRS.

! A determination of the percentage of potential
sites in CERCLIS (EPA's inventory of potential
hazardous waste sites) that score above 28-50 on
the original NPL and the setting of a cutoff that
yields the same percentage.

! An identification of risk levels that on the
average correspond to an original HRS score of
28.50 and a determination of what revised HRS
score best corresponds to that risk level.

Based on an analysis of 110 test sites, scored with
both the original and revised HRS, EPA has decided
not to change the cutoff score at this time because the
analysis did not point to a single number as the
appropriate cutoff. The field test data show that few
sites score in the range of 25 to 30 with the revised
HRS. EPA believes that this range may represent a true
breakpoint in the distribution of site scores and that the
sites scoring above the range of 25-30 are clearly the
types of sites that should be captured with a screening
tool.

Because the HRS is intended to be a screening tool,
EPA has never attached significance to the cutoff score
as an indicator of a specific level of risk froma site, nor
has EPA intended to imply that "risky" and "nonrisky"
sites can be precisely distinguished. Nevertheless, the
cutoff score has been a successful screening tool that
has allowed EPA to set priorities and to move forward
with studying and, where appropriate, to clean up
hazardous waste sites. The vast majority of sites scoring
above 28.50 in the past have been shown to present
risks.

Scoring on the Basis of Current Conditions. Under
the original HRS, EPA generally scored the three
migration pathways based on the conditions at the site
before, any response action had been taken, rather than
based on current conditions at the site. In revising the
HRS, EPA decided that it may be appropriate to
evaluate sites based on current conditions and to
consider prior responses in calculating an HRS score.

The policy of evaluating sites based on current
conditions raised concerns that it might:

!  Encourage private parties to only take action
sufficient to lower the score so the site would
not be placed on the NPL

! Discourage public agencies from taking early

" actions that could lower the score, thus

preventing the site from being on the NPL and
therefore eligible for Superfund monies.

EPA examined two approaches to incorporate current
site conditions in the HRS score. Under either
approach, EPA would only consider actions prior to a
site inspection, which provides most of the data used
to score a site. Because response action at sites may be
an ongoing process, it would be burden-some to
recalculate scores continually to reflect such actions.

~ The two approaches were:

! Consideration of current conditions for certain
pathways or factors where appropriate.

1 Consideration of current conditions routinely,
but identification of situations where initial
conditions more accurately reflect risks.

EPA decided to consider response actions prior to a

site inspection because it will provide increased
incentives for rapid response.

The HRS: Background Information 11
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Page BII-1 HAZARD RANKING SYSTEM - 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number (MHS;L/I)MCLG SCE:E/E;nc Scxg’;rgl/gmc F([;gr:)L Sc;:;fg(;nc Sc(r;legn/kcg(;nc CMC (ug/L) * CCC (pg/L) *
Fresh Salt Fresh Salt
Acenaphthene 000083-32-9 22E+0 8.1E+1
Acenaphthylene 000208-96-8
Acetone 000067-64-1 33E+H* 1.2E43%
Acrolein 000107-02-8 1.8E-2* 6.8E-1*
Acrylamide 000079-06-1 7.3E-3 1.9E-5 2.7E-1 7.0E-4
Alachlor** 015972-60-8 2.0E-3 3.6E-1 1.1E-3 1.4E+1 39E-2
Aldrin 000309-00-2 1.1E-3 5.0E-6 3.0E-1 41E-2 1.9E-4 3.OE+0G 1 .3E+OG
Aluminum ‘ 007429-90-5 756429 12 87E+19% 212
Americium** 007440-35-9
Aniline ) 000062-53-3 1.5E-2 5.5E-1
Anthracene 000120-12-7 1.1E+1 4.1E+2
Antimony 007440-36-0 6.0E-3 1.5E-2 5.4E-1
Arsenic 007440-38-2 1.0E-2¢ 11E2 57E-S 41E-1 213 34E2%0% 6opn A D | spipA DK 345, A Db
Asbestos 001332-21-4 7.0E+0 million
fibers/L

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data (JANO4 ).
*+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).



Page BII-2 . HAZARD RANKING SYSTEM 28 Jan 2004

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose  Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number (merty - S e STyl Ty e Screen o CMC (ug/L) * ccc (ug) *
Fresh Salt Fresh Salt
Barium 007440-39-3 2.0E+0 2.6EH0 9.5E+1
Benz(a)anthracene 000056-55-3 1.2E-4 43E-3
Benzene 000071-43-2 5.0E-3 1.5E-1* 1.5E-3 5.4E+0* 5.7E-2*
Benzidine 000092°87-5 1.1E-1 3.7E-7 4.1E+0 1.4E-5
‘Benzo(a)pyrene 000050-32-8 4 2.0E-4 . 1.2E-5 - . 43E-4
Benzo(g,h,i)perylene 000191-24-2
Benzo(j k)fluorene (Fluoranthene) 000206-44-0 1.5E+0 5.4E+1
Benzo(k)fluoranthene 000207-08-9 .. " 12E3 . 4.3E-2
Beryllium 007440-41-7 4.0E-3 7.3E-2% ¥ 2.7E+O* ¥
Bis (2-ethylhexyl) phthalate 000117-81-7 6.0E-3 7.3E-1 6.1E-3 2.7E+1 2.3E-1
Boron 007440-42-8 e 33E+0 1.2E+2
Bromodichloromethane 000075-27-4 ¥ 7.3E-1 1.4E-3 2.7E+1 S5.1E-2
Butylbenzyl phthalate 000085-68-7 7.3E+0 2.7E+2
Cadmium 007440-43-9 5.0E-3 1.8E-2 - 6.8E-1 208400 B g op D0 g sp DEK  ggpioDbh

* [Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** [Indicates new hazardous substance in current version of chemical data ( JANO4 ).




*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).

** Indicates new hazardous substance in current version of chemical data (JANO4 ).

Page BII-3 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
. Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
' MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc
: CMC * *
Substance Name CAS Number g/ ) mgl) gLy | Gem  (meke)  (mgke) el CCC (e
Fresh Salt Fresh Salt
Carbazole 000086-74-8 4.3E-3 1.6E-1
Carbon disulfide ' 000075-15-0 3.7E40 14E+2
Carbon tetrachloride 000056-23-5 50E-3 2.6E-2 6.6E-4 9.5E-1 24E-2
"Cesium 007440-46-2
Chlordane ' 000057-74-9 2.0E-3 1.8E-2 24E4  30E1  68E-1*  90E-3 24E+0° 90E2° 433%™ 403%™
Chlordane, alpha- 005103-71-9 . 1.8E-2* 24E-4* - 6.8E-1* 9.0E-3*
Chlordane, gama- 005566-34-7 1.8E-2* 24E4* 6.8E-1* 9.0E-3*
Chlorobenzene 000108-90-7 1.0E-1 7.3E-1 2.7E+1
Chloroform ' 000067-66-3 R 3.6E-1 3 14E+1 *
Chromium 007440-47-3 1.0E-1 1.1E-1* 4 1E+0*
Chromium(IIT) 016065-83-1 5.5E+1* 2.0E+3* 57+ BK 24p4 > EK
Chromium(V1) 018540-29-9 L1E-1* 41E+0* 16E41>K  11E43P® 1 pa DK 5o Db
Chrysene 000218-01-9 1.2E-2 43E-1

A



Page BII-4 HAZARD RANKING SYSTEM 28 Jan 2004

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
MCL/MCLG Screen Conc ~ Screen Conc| FDAAL  Screen Conc Screen Conc
CMC * *
) Fresh Salt Fresh Salt
Cobalt 007440-48-4
Copper 007440-50-8 1.3E+0 o 13Bn DB g gp gD T g op gD B K 5 qpsgP e
Cumene 000098-82-8 . 3.7E+0* 1.4E+2*
Cyanamide** 000420-04-2 i
Cyanide 000057-12-5 2.0E-1 7.3E-1 2.7E+1 22E+1% 2 1oE+¥?®  5opeXQ [ oEro@ PP
DDD 000072-54-8 3.5E-4 x 1.3E-2
DDE 000072-55-9 2.5E-4 5.0E+0 9.3E-3
G,ii - G,ii G, aa, ii G, aa, ii
DDT 000050-29-3 1.8E-2 2.5E-4 5.0E+0 6.8E-1 9.3E-3 1.1IE+0 1.3E-1 1.0E-3 1.0E-3
Di-n-buty! phthalate 000084-74-2 3.7E+0 14E42
Di-n-octyl phthalate ~ 000117-84-0 7.3E-1 2.7E+1
Dibenz(a,h)anthracene 000053-70-3 . 1.2E-§ 4.3E-4
Dibenzofuran 000132-64-9 1.5E-1* 5.4E+0*
Dibromo-3-chloropropane, 1,2- 000096-12-8 2.0E4 . 6.1E-5 23E-3
Dibromoethane, 1,2- 000106-93-4 . 1.0E-6 3.7E-5

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ),
“** Indicates new hazardous substance in current version of chemical data ( JANO4 ).




Page BII-5 HAZARD RANKING SYSTEM . 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name : CAS Number (MHE“LII)WCLG S°§f§$§’“° Sc'(emeg,gm F(Dp’;ﬂ’})l‘ Sc(';eg,fg‘;“c SC('fg“/é‘;“c CMC (ug/L) * CCC (ug/L) *
Fresh Salt Fresh Salt
Dichlorobenzene, 1,4- 000106-46-7 7.5E-2 3.5E-3 1.3E-1
Dichloroethane, 1,1- 000075-34-3 3.7E+0 14E+2
Dichloroethane, 1,2- 000107-06-2 5.0E-3 9 4E-4 3.5E-2
- Dichloroethylene, 1,1- 000075-35-4 7.0E-3 1.8E+0* L 6.8E+1* i
Dichloroethylene, 1,2-** 000540-59-0 33E-1 1.2E+1
Dichloroethylene, cis-1 ,2- . 000156-59-2 7.0E-2 3.6E-1 1.4E+1
Dichloroethylene, trans-1,2- 000156-60-5 1.0E-1 73E1 - 2.7E+]
Dichlorophenol, 2,4- 000120-83-2 L1E-1 4.1E+0
Dichloropropane, 1,2- | 000078-87-5 5.0E-3 1.3E-3 4.6E-2
Dichloropropene, 1,3- © 000542-75-6 © LIE+0* 8.5E-4 41E+1*  32E2
Dieldrin 000060-57-1 1.8E-3 53E6  3.0E-1 6852  20E4 24g1% 7119 56E2%0  1opaGe
Diethyl phthalate 000084-66-2 2.9E+] 1.1E+3

Dimethyl phenol, 2,4- 000105-67-9 7.3E-1 2.7E+1

*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*+ Indicates new hazardous substance in current version of chemical data (JANO4 ).



Page BII-6 ' - _ HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 : Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose  Cancer Risk Acute ) Chronic
Substance Name CAS Number ?:fgi/l)\/lCLG Sc;enelg;mc Scrggg/g) ne F(Dp;\n[})L Sc;'rene gn/kCg(;nc Sc;:;kcgc;nc CMC (pg/L) * CCC (ng/L)*
Fresh Salt Fresh Salt
Dinitrobenzene, 1,3- 000099-65-0 3.7E-3 1.4E-1
Dioxin 1,4-** 000290-67-5 -
Diphenythydrazine, 1,2- 000122-66-7 1.1E-4 I 3.9E-3
Disulfoton 000298-04-4 1.5E-3 54E-2
Endosulfan (I or IT) 000115-29-7 22E-1 8.1E+0
Endosulfan I#* 000959-98-8 22E1 8.1E+0 22E1%Y  3482%Y  sep2%Y  g7E3%Y
Endosulfan IT** 033213-65-9 22E-1 8.1E+0 22615 34p2%Y  5E2%Y  g7E3GY
Endrin 000072-20-8 20E-3 1.1E2 4.1E-1 86E-2% 37E2° 368250 23p30%
Endrin aldehyde 007421-93-4
Ethyl benzene . 000100-41-4 7.0E-1 3.7EH0 1.4E+2
Ethy! chloride 000075-00-3
Ethylene glycol monobuty] ether 000111-76-2 1.8E+1 6.8E+2 "
(EBGE)**
Fluorene 000086-73-7 1L.5E+0 S5.4E+1
Fluorine 007782414 22E+0 8.1E+1

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ). .
*+ Indicates new hazardous substance in current version of chemical data ( JANO4 ). -

o\



Page BII-7 . HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number (gerty S o] T Screen Cone Sceen Cone CMC (/L) * cce (g *
. Fresh Salt Fresh Salt
Heptachlor 000076-44-8 4.0E-4 1.8E-2 19E-5  3.0E- 6.8E-1 7.0E-4 52619 53820  38E3%® 3430
Heptachlor epoxide, alpha, beta, gamma  001024-57-3 2.0E-4 © 47E4 94E6  30E- 1.8E2 3564 s2E1%Y 532V 3gpaCVem 3gpaGV.ea
Hepﬁchlowdibemo-pdioxin** 037871-00-4
Heptachlorodibenzo-p-dioxin 035822-46-9 5.7E-7 2.1E-5
1,2,3,4,6,7,8-
Heptachlorodibenzofuran 1,2,3,4,6,7,8- 067562-394 ‘5,7E-7 2.1E-5
Hepmcﬁlorodibenzofumn 1,2,3,4,7.8,9- 055673-89-7 5.7E-7* 2.1E-5*
Hexabromobiphenyl (PBB)** 036355-01-8
Hexachlorobenzene 000118-74-1 1.0E-3 29E-2 5.3E-5 1.1IE+0 2.0E-3
Hexachlorobutadiene 000087-68-3 7.3E-3 1.1E-3 2.7E-1 4.0E-2
Hexach]orocycléhexane, alpha- 000319-84-6 1.4E-5 5.0E4
Hexachlorocyclohexane, beta- 000319-85-7 4.7E-5 1.8E-3
Hexachlorodibenzo-p-dioxin 1,2,3,4,7,8- 039227-28-6 1.4E-8 5.3E-7
Hexachlorodibenzo-p-dioxin 1,2,3,6,7,8-  057653-85-7 1.4E-8 53E-7
Hexachlorodibenzo-p-dioxin 1,2,3,7,8,9- 019408-74-3 » 1.4E-8 5.1E-7

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data (JANO4 ).

** Indicates new hazardous substance in current version of chemical data (JANO4 ).



* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

Page BII-8 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
. MCLMCLG Screen Conc  Screen Conc|{ FDAAL  Screen Conc Screen Conc CMC * cee .
Substance Name CAS Number (/) mgl)  (mgl) | (pm)  (meke) (meke) (ke) (ue/L)
Fresh Salt Fresh Salt
Hexachlorodibenzofuran 1,2,3,4,7,8- 070648-26-9 5.7E-8 2.1E-6
Hexachlorodibenzofuran 1,2,3,6,7,8- 057117-44-9 5.7E-8 2.1E-6
Hexachlorodibenzofuran 1,2,3,7,8,9- 072918-21-9 5.7E-8 2.1E-6
&
Hexachlorodibenzofuran 2,3,4,6,7,8- 060851-34-5 S.7E-8 2.1E-6
Hydrazine 000302-01-2 2.8E-5 1.1E-3
Hydrogen sulfide 007783-06-4 LIB+O* 4.1E+1* 2.0E+0"2 2 0E+0T2
Indeno(1,2,3-cd)pyrene 000193-39-5 1.2E-4 4.3E-3
Iron 007439-89-6 1.0E+3"2
Lead 007439-92-1 15E-2 6.5E+1>-E: W0 88 5 g, 5D. b0 2.5E+Og];’ E.bb. g 1p+oDb®
Lead chromate** 007758-97-6
Lindane 000058-89-9 20E-4 11E2 6.6E-5 4.1E-1 24E3 9.sE1% 16618
Manganese 007439-96-5 5.1E+0 1.9E+2
Mercury 007439-97-6 2.0E-3 1.1E-2 10E¥0  41E-1 14407 B0 gpigDeee b 5 gp DKBL g g (D e bb




® <

+ Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data (JANO4 ).
** [Indicates new hazardous substance in current version of chemical data (JANO4 ).

Page BII-9 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose  Cancer Risk Acute Chronic
Substance Name CAS Number xf;,LL/;ﬂCLG Scr(e;g,g’ ne Scrgﬁi;’ ne Fg:n":‘)]“ S"(r;eg“,fg‘;“c Sc:ﬁ;ég"“ CMC (ug/L) * CCC (ug/L) *
] Fresh Salt Fresh Salt
Methoxychlor 000072-43-5 - 4.0E-2 1.8E-1 | 6.8E+0 3.08-2"2 30E-2F2
Methy! Parathion 000298-00-0 9.1E-3 3.4E-1
Methyl ethyl ketone 000078-93-3 2.2E+] 8.1E+2
Methyl isobutyl ketone 000108-10-1 2.9E+0 1.1E+2
Methyl phenol, 4- 000106-44-5 1.8E-1 6.8E+0
Methyl tert-buty! ether (MTBE)** 001634-04-4
Methylene chloride (dichloromethane) 000075-09-2 5.0E-3 2.2E+0 1.1E-2 8.1E+1 4.2E-1
Methylnaphthalene, 2- 000091-57-6
Naphthalene 000091-20-3 1 ;5E+0 5.4E+1
Nickel 007440-02-0 73E-1 27E+1 a7E2> B 74pn D sop D EK g opoD B0
"Nitrosodiphenylamine, N- 000086-30-6 1.7E-2 6.4E-1
Pentachl6rodibenzo-p—dioxin 1,2,3,7,8- 040321-76-4 1.1E-9 42E-8
Pentachlorodibenzofuran 1,2,3,7,8- 057117-41-6 ¥ ¥
Pentachlorodibenzofuran 2,3,4,7,8-** 057117-31-4 5.7E-9 2.1E-7



*  Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

Page BII-10 HAZARD RANKING SYSTEM 28 Jan 2004
'SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose Cancer Risk Acute Chronic
Substance Name CAS Number ?fn(;,LLR)VICLG Scr(e;g,%’“c Scr(:i;’m F(ll)) ’;r’:)l‘ SCE‘:;‘,&")“" Sczf:;‘/fg‘;"c CMC (ug/L) * CCC (ug/L)*
Fresh Salt Fresh Salt
Pentachlorophenol (PCP) 000087-86-5 1.0E-3 1L1E+0 7.1E4 41E+ 2.6E-2 196+1F K 1361® 1P E 7opeo®
Perchlorate** 014797-73-0 3.7E-3 '1‘4E-1
Phenanthrene 000085-01-8
Phenol 000108-95-2 LIE+1* 4.1E42#
Plutonium 007440-07-5
Polychlorinated biphenyis (PCBs) 001336-36-3 5.0E-4 7.3E-4 43E- 2.7E2 1.6E-3 148N % 30po™-a
Pyrene 000129-00-0 1.1E+0 . 4.1E+1
Radium 007440-14-4
Radon 010043-92-2
Selenium 007782-49-2 5.0E-2 1.8E-1 6.8E+0 JBRT O HopapDthdd s op T g ps Db dd
Silver 007440-22-4 1.8E-1 6.8E+0 328407 B G 19p+D 0
Strontium 007440-24-6
Styrene 000100-42-5 1.0E-1 7.3E+0 2.7E+2




* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).

Page BII-11 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
: Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref Dose Cancer Risk Acute Chronic
Substance Name CAS Number (maty el uid Il AN CMC (ugL) * cec gLy
: Fresh Sait Fresh Salt
Tetrachlorobenzene, 1,2,4,5- 000095-94-3 1.1E-2 4.1E-1
Tetrachlorodibenzo-p-dioxin** 041903-57-5
Tetrachlorodibenzo-p-dioxin 2,3,7,8- 001746-01-6 3:.0E-8 S.7E-10 2.1E-8
(TCDD) :
Tetrachlorodibenzofuran 2,3,7,8- 051207-31-9 5.7E-9 2.1E-7
~
Tetrachloroethane, 1,1,2,2- 000079-34-5 4.3E-4 1.6E-2
Tetrachloroethylene 000127-18-4 5.0E-3 3.6E-1 1.6E-3 1.4E+1 6.1E-2
Thallium 007440-28-0 5.0E-4
.Toluene 000108-88-3 1.0E+0 7.3E+0 2.7E+2
Toxaphene 008001-35-2 3.0E-3 7.7E-5 29E-3 73E-1 2.1E-1 2.0E-4™ 2.0E-4™
Trichlorobenzene, 1,2,4- 000120-82-1 7.0E-2 3.6E-1 14E+1
Trichloroethane, 1,1,1- 000071-55-6 2.0E-1
Trichloroethane, 1,1,2- 000079-00-5 3.0E-3 1.5E-1 1.5E-3 5.4E+0 5.5E-2
Trichloroethylene (TCE) 000079-01-6 5.0E-3 17E-3 2.9E:1
Trichlorofluoromethane 000075-69-4 1.1E+] 4.1E+2



N

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

, .

Page BII-12 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
Substance Name CAS Number XHS,L/;\/ICLG Sc;ﬁ;/([':‘;mc Scnie:li;mc F(ll))‘:r:)l, Sc(rre:;fg(;nc Sc(r;legn/fgc;nc CMC (ug/L) * , CCC (ug/L) *
Fresh Salt Fresh Salt
Trichlorophenol, 2,4,6- 000088-06-2 7.7E-3 29E-1
Trichloropropane, 1,2,3- 000096-18-4 2.2E-1 1.2E-5 8.1E+0 4.5E4
Trifturalin (Treflan) 001582-09-8 2.7E-1 1.1E-2 1.0E+1 4.1E-1
Trinitrobenzene, 1,3,5- 000099-35-4 1.1E+0* 4 1E+1*
Vanadium 007440-62-2 2.6E-1 9.5E+0
Vinyl acetate 000108-05-4 3.7E+1 1.4E+3
Vinyl chloride 000075-01-4 2.0E-3 1.1E-1* 5.7E-5 4.1E+0* 2.1E-3
Xylene** 001330-20-7 7.3E+0 2.7E+2
Xylene, m- 000108-38-3 1.0E+1 7.3E+1 2.7E+3
Xylene, o- - 000095-47-6 1.0E+1 7.3E+1 2.7E+3
Xylene, p- 000106-42-3 1.0E+1
Zinc 007440-66-6 11E+1 4.1E+2 12827 B K g opn P oppPEK g g, D.bb



* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data ( JANO4 ).
++ Indicates new hazardous substance in current version of chemical data ( JANO4 ).

2.3E-1 fibers/mL*

Page BII-13 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Acenaphthene 000083-32-9 4.7E+3
Acenaphthylene 000208-96-8
Acetone 000067-64-1 7 0E+4*
Acrolein 000107-02-8 2.1E-5 3.9E+1*
Acrylamide 000079-06-1 1.9E-6 1.6E+1 1.4E-1
Alachlor** 015972-60-8 7.8E+2 8.0E+0
Aldrin 000309-00-2 5.0E-7 23E+0 3.8E-2
Aluminum 007429-90-5
Americium** 007440-35-9
Aniline 000062-53-3 1.0E-3 L1E+2*
Anthracene 000120-12-7 2.3F+4%
Antimony 007440-36-0 42E-4* 3.1E+1
Arsenic 007440-38-2 5.7E-7 2.3E+1 43E-1
Asbestos 001332-21-4 Inhal Unit Risk:



Page BII-14 HAZARD RANKING SYSTEM 28 Jan 2004

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
S conms S ey Cmwr | Cme e
Barium 007440-39-3 5.2E-4 5.5E+3
Benz(a)anthracene 000056-55-3 8.8E-1
Benzene 000071-43-2 .3.1E-2* 3.1E-4 3.1E+2* 12E+1#
Benzidine 000092-87-5 : 3.6E-8 23E+2 2.8E-3
Benzo(a)pyrene 000050-32-8 8.8E-2
Benzo(g,h,i)perylene 000191-24-2
Benzo(j,k)fluorene (Fluoranthene) 000206-44-0 3.1E+3
Benzo(k)fluoranthene 000207-08-9 8.8E+0
Beryllium 007440-41-7 1.0E-2 2.1E+1* 1.0E-6 1.6E+2* L*
Bis (2-ethylhexyl) phthalate 000117-81-7 1.6E+3 4.6E+1*
Boron 007440-42-8 2.1E-2 7.0E+3
Bromodichloromethane 000075-27-4 . - 1.6E+3 1.0E+1
Butylbenzyl phthalate 000085-68-7 » 1.6E+4*
Cadmium 007440-43-9 9.4E-4* 1.4E-6 3.9E+]

* [Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data (JANO4 ).
*+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).




* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).

Page BII-15 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks '
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Subsiance Name CAS Number grs) Smpy gy Stk ke
Carbazole 000086-74-8 32E+1*
Carbon disulfide 060075-15-0 7.3E-1 7.8E+3
Carbon tetrachloride 000056-23-5 2.1E-2* 1.6E-4 5.5E+1 4 9E+0
Cesium 007440-46-2
Chlordane 000057-74-9 73E-4* 24E-5 3.9E+1* 4 1.8E+0*
Chiordane, alpha- 005103-71-9 7.3E-4* 2.4E-§* 39E+1* 1.8E+0*
Chlordane, gama- 005566-34-7 7.3E-4* 2.4E-5* 3.9E+1* 1.8E+0*
Chlorobenzene 000108-90-7 2.1E-2 1.6E+3
| Chloroform 000067-66-3 1.1E-4 7.8E+2 *
Chromium 007440-47-3 83E-6* Lx 2.3E+2%
Chromium(III) 016065-83-1 1.2E+5*
Chromium(VI) 018540-29-9 8.3E-6* 2.0E-7 2.3E+2*
Chrysene 000218-01-9 8 8F+1*
Cobalt 007440-48-4
Copper 007440-50-8

o
>



Page BII-16

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data (JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

HAZARD RANKING SYSTEM 28 Jan 2004
" SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
) AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
CAS Numbe
Substance Name e (ug/m’3) (mg/m"3) (mg/m'3) (mg/ke) (mg/ke)
Cumene 000098-82-8 42E-1* 7.8E+3*
Cyanamide** 000420-04-2
Cyanide 000057-12-5 1.6E+3
DDD 000072-54-8 2.7E+0
DDE 000072-55-9 1.9E+0
DDT 000050-29-3 2.5E-5 3.9E+1 1.9E+0
Di-n-butyl phthalate 000084-74-2 7.8E+3
Di-n-octyl phthalate 000117-84-0 1.6E+3
Dibenz(a,h)anthracene 000053-70-3 8.8E-2
Dibenzofuran 000132-64-9 3.1E+2%
Dibromo-3-chioropropane, 1,2- 000096-12-8 2.1E-4 3.5E-3 4.6E-1
Dibromoethane, 1,2- 000106-93-4 2.1E4 L1E-§ 7.5E-3
Dichlorobenzene, 1 4- 000106-46-7 8.3E-1 2.7E+1*
Dichloroethane, 1,1- 000075-34-3 5.2E-1* 7.8E+3




Page BII-17 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I‘If;g‘g)s S‘g;f;“m?‘;;“ sf,’,f;“m‘i‘;;“ Sc(r:;kcg(;nc Sc(rf:;,kcg‘;"c
Dichloroethane, 1,2- 000107-06-2 94E-5 7.0E+0
Dichloroethylene, 1,1- 000075-35-4 2.1E-1* 7.1E-6 3.9E+3* E
Dichloroethylene, 1,2-** 000540-59-0 7.0E+2
Dichloroethylene, cis-1,2- 000156-59-2 7.8E+2
Dichloroethylene, trans-1,2- 000156-60-5 1.6E+3
Dichlorophenol, 2,4- 000120-83-2 2.3E+2
Dichloropropane, 1,2- 000078-87-5 42E-3 9.4E+0
Dichloropropene, 1,3- 000542-75-6 2.1E-2 6.1E-4 2.3E+3* 6.4E+0*
Dieldrin 000060-57-1 5.3E-7 3.9E+0 4.0E-2
Diethyl phthalate 000084-66-2 6.3E+4*
Dimethyl phenol, 2,4- 000105-67-9 1.6E+3
Dinitrobenzene, 1,3- 000099-65-0 7.8E+0
Dioxin 1,4-** 000290-67-5
Diphenythydrazine, 1,2- 000122-66-7 1.1E-5 8.0E-1
Disulfoton 000298-04-4 3.1E+0

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data { JANO4 ).
** [ndicates new hazardous substance in current version of chemical data ( JANO4 ).

N



Page BII-18 HAZARD RANKING SYSTEM 28 Jan 2004

SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY ) SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
ASN
Substance Name C umber (ug/m™3) (mg/m3) (mg/m'3) (mg/ke) (me/ke)
Endosulfan (I or IT) . 000115-29-7 4.7TE+2
Endosulfan I** 000959-98-8 4 7E+2
Endosulfan [1** ) 033213-65-9 L 47E+2
Endrin 000072-20-8 2.3E+1
Endrin aldehyde 007421-93-4
Ethyl benzene 000100-41-4 - 1.0E+0 . 7.8E+3
Ethy! chloride 000075-00-3 1.0E+1
Ethylene glycol monobuty] ether (EBGE)** 000111-76-2 2.1E-1 3.9E+4
Fluorene 000086-73-7 3.1E+3
Fluorine 007782-41-4 ' 4.7E+3
Heptachlor 000076-44-8 1.9E-6 39E+] 1.4E-1
Heptachlor epoxide, alpha, beta, gamma 001024-57-3 94E-7 1.0E+0 70E-2
Heptachlorodibenzo-p-dioxin** 037871-00-4
Heptachlorodibenzo-p-dioxin 1,2,3,4,6,7,8- 035822-46-9 ... - 5.7E-8 .. 43E-3

*  [ndicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).




*  [Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data (JANO4 ).

Page BII-19 HAZARD RANKING SYSTEM 28 Jan 2004
'SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

Nl\égggﬁs R;ference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number (ug/m™3) ‘(::glme‘;l)lc S((:nr?;lmc’\gr)lc Sczf:;/kcg(;nc Sc;;e;fg(;nc
Heptachlorodibenzofuran 1,2,3,4,6,7,8- 067562-39-4 5.7E-8 4.3E-3
Heptachlorodibenzofuran 1,2,3,4,7,8,9- 055673-89-7 ' 5.7E-8* 4.3E-3*
Hexabromobipheny! (PBB)** 036355-01-8
Hexachlorobenzene 000118-74-1 5.3E-6 6.3E+1 4.0E-1
Hexachlorobutadiene 000087-68-3 1.1E4 1.6E+1 8.2E+0
Hexachlorocyclohexane, alpha- 000319-84-6 1.4E-6 1.0E-1
Hexachlorocyclohexane, beta- 000319-85-7 4 6E-6 3.5E-1
Hexachlorodibenzo-p-dioxin 1,2,3,4,7.8- 039227-28-6 1.4E-9 1.1E-4
Hexachlorodibenzo-p-dioxin 1,2,3,6,7,8- 057653-85-7 1.4E-9 11E4
Hexachlorodibenzo-p-dioxin 1,2,3,7,8,9- 019408-74-3 1.9E-9 1.0E4
Hexachlorodibenzofuran 1,2,3,4,7,8- 070648-26-9 57E-9 434
Hexachlorodibenzofuran 1,2,3,6,7,8- 057117-44-9 5.7E-9 4.3E-4
Hexachlorodibenzofuran 1,2,3,7,8,9- 072918-21-9 5.7E-9 43E-4
Hexachlorodibenzofuran 2,3,4,6,7,8- 060851-34-5 5.7E-9 43E-4

v



<
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Page BII-20 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\éf;};‘};s Sg;f;‘mﬁg;“ S‘(’rr:;;‘m(ig;‘c S°(’;eg"/kcg‘;“° Sc(rf:;‘,fg‘;“c
Hydrazine 000302-01-2 5.0E-7 2.1E-1
Hydrogen sulfide _ 007783-06-4 21E-3 2.3E+3*
Indeno(1,2,3-cd)pyrene 000193-39-5 8 8E-1
Iron 007439-89-6
Lead » 007439-92-1 1.5E+0
Lead chromate** 007758-97-6
Lindane. 000058-89-9 2.3E+1 4.9E-1
Manganese 007439-96-5 5.2E-5 1.1IE+4
Mercury 007439-97-6 3.1E4 23E+1
Methoxychlor 000072-43-5 3.9E+2
Methyl Parathion 000298-00-0 2.0E+1
Methyl ethyl ketone 000078-93-3 5.2E+0* 4.7E+4*
Methyl isobutyl ketone 000108-10-1 3.1E+0* 6.3E+3
Methyl phenol, 4- 000106-44-5 3.9E+2
Methyl tert-butyl ether (MTBE)** 001634-04-4 3.1EH0

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
**+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).




Page BII-21 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 : Hazardous Substance Benchmarks
AIR PATHWAY » SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose - Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance N CAS Number
Substance Fame (ug/m"3) (mg/m"3) (mg/m"3) (mg/ke) (mg/kg)
Methylene chloride (dichloromethane) 000075-09-2 3.1E+0 5.2E-3 4.7E+3 8.5E+1%*
Methylnaphthalene, 2- _ 000091-57-6 - -
Naphthalene 000091-20-3 3.1E-3* 3.1E+3
Nickel 007440-02-0 e 1.6E+3
Nitrosodiphenylamine, N- 000086-30-6 1.3E+2*
Pentachlorodibenzo-p-dioxin 1,2,3,7 8- 040321-76-4 . 1.1E-10 8.5E-6
Pentachlorodibenzofuran 1,2,3,7,8- 057117-41-6 » ¥ . ¥
Pentachlorodibenzofuran 2,3,4,7,8-*¥ 057117-314 5.7E-10 4.3E-5
Pentachlorophenol (PCP) 000087-86-5 23E+3 5.3E+0
Perchlorate** 014797-73-0 7.8E+0
Phenanthrene 000085-01-8
Phenol 000108-95-2 2.3E+4#
Plutonium 007440-07-5
Polychlorinated biphenyls (PCBs) 001336-36-3 2.4E-5* 1.6E+0 3.2E-1*

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data (JANO4 ).



* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANC4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

Page BII-22 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY

NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Substance Name CAS Number I\ngs/lr{né;)s Szrl:;‘m(’:\gt)w Szgg;lm(’:‘gr)m SC{[T;&(;HC Sc(rslegn/lfg‘;nc
Pyrene 000129-00-0 23E+3
Radium 007440-14-4
Radon 010043-92-2
Selenium 007782-49-2 39E+2
Silver 007440-22-4 3.9E+2
Strontium 007440-24-6 4. 7E+4*
Styrene 000100-42-5 1.0E+0 1.6E+4%
Tetrachlorobenzene, 1,2,4,5- 000095-94-3 2.3E+1
Tetrachlorodibenzo-p-dioxin* * 041903-57-5
Tetrachlorodibenzo-p-dioxin 2,3,7,8- (TCDD) 001746-01-6 5.7E-11 43E-6
Tetrachlorodibenzofuran 2,3,7,8- 051207-31-9 5.7E-10 43E-5
Tetrachloroethane, 1,1,2,2- 000079-34-5 4.2E-5 3.2E+0
_ Tetrachloroethylene 000127-18-4 7.8E+2 . 1.2E+1
Thallium 007440-28-0
Toluene 000108-88-3 42E-1 1.6E+4*




\ .

Page BII-23 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
CAS Numb
Substance Name umoer (ug/m’3) (mg/m"3) (mg/m'3) (mg/ke) (mg/kg)
Toxaphene 008001-35-2 7.6E-6 5.8E-1
Trichlorobenzene, 1,2,4- 000120-82-1 2.1E-1 7.8E+2
Trichloroethane, 1,1,1- 000071-55-6 2.3E+0*
Trichloroethane, 1,1,2- 000079-00-5 1.5E4 3.1E+2 1.1E+1
Trichloroethylene (TCE) 000079-01-6 5.8E+1*
Trichlorofluoromethane 000075-69-4 7.3E-1 23E+4*
Trichlorophenol, 2,4,6- 000088-06-2 7.8E4 5.8E+1*
Trichloropropane, 1,2,3- 000096-18-4 47E+2 9.1E-2
Trifluralin (Treflan) - 001582-09-8 5.9E+2 8.3E+1*
Trinitrobenzene, 1,3,5- 000099-35-4 2.3E+3*
Vanadium 007440-62-2 5.5E+2
Vinyl acetate 000108-05-4 2.1E-1 7.8E+4*
Vinyl chloride 000075-01-4 1.0E-1#* 2.8E-4 2.3E+2* 4.3E-1#*
Xylene** 001330-20-7 1.0E-1 1.6E+4

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

LU



* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).

Page BII-24 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk

NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
Substance Name CAS Number (ug/m3) (mg/m"3) (mg/m3) (mg/ke) (me/ke)
Xylene, m- 000108-38-3 1.6E+5%
Xylene, o- 000095-47-6 * 1.6E+5*%
Xylene, p- 000106-42-3
Zinc 007440-66-6 2.3E+4*




Page BII-25 HAZARD RANKING SYSTEM 28 Jan 2004
SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
DRINKING WATER FOOD CHAIN AIR SOIL
Substance Name CAS Number Cancer Risk Cancer Risk Cancer Risk Cancer Risk Cancer Risk
MCL Screen Conc Screen Conc Screen Conc UMTRCA Soil Ing Soil Gam
(pCi/L) (pCilL) (pCi‘kg) (pCi/m3) {pCikg) (pCikg) (pCi/kg),

Americium 241 014596-10-2 1.5E+1* 4.6E-1* 1.3E+1* 1.7E-4* 3.7E+3*
Antimony 125(+D) (radionuclide) 014234-35-6 3.0E+2* 93E+0* 24E+2* 2.5E-1* 6.0E+4*
Cadmium 109 (radionuclide) 014109-32-1 6.0E+2* 9.5E+H0* 2.6E+2* 2.2E-1* 7.0E+4*
Cesium 137(+D) (radionuclide) 010045-97-3 2.0E+2# 1.6E+0* 4 TE+1* 4.0E-1* 1.8E+4*
Cobalt 57 (radionuclide) 013981-50-5 1.0E+3* 4 6E+1* 1.2E+3* 2.3E+0* 29E+5* ’
Cobalt 60 (radionuclide) 010198-40-0 1.OE+2* 3.0E+0* 7.9E+1* 1.3E-1* 2.0E+4%
Tron 55 (radionuclide) 014681-59-5 2.0E+3* 55E+1* 1.5E+3* 6.0E+0* 3.8E+5*
Lead 210(+D) (radionuclide) 014255-04-0 3.7E-2 5.1E-1* 34E-4 3.0E+2*
Manganese 54 (radionuclide) 013966-31-9 3.0E+2* 2.1E+1* S.TE+2* 8.1E-1* 1.5E+5%
Nickel 59 (radionuclide) 014336-70-0 3.0E+2* 1.8E+2* 4 5E+3* 1.0E+1* 1.1.E+6*'=
Nickel 63 (radionuclide) 013981-37-8 5.0E+1* 7.1E+1#* 1.9E+3* 2.9E+0* 44E+5*
Plutonium 236 (radionuclide) 015411-92-4 6.4E-1- 1.8E+1* 2.1E-4* 4 6E+3*
Plutonium 238 (radionuclide) 013981-16-3 1.5E+1* 3.6E-1* © 10E+I* 1.4E-4* 2.9E+3*
Plutonium 239 (radionuclide) 015117-48-3 1.5E+1* 3.5E-1* 1.0E+1* 1.4E-4% 2.9E+3*

014119-33-6 1.SE+1* 3.5E-1* 1.0E+1* 1.4E-4* i.9E+3"

Plutonium 240 (radionuclide)

* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data ( JANO4 ).
**+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).
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DRINKING WATER FOOD CHAIN AIR SOIL
Substance Name CAS Number Cancer Risk Cancer Risk Cancer Risk Cancer Risk Cancer Risk
MCL Screen Conc Screen Conc Screen Conc UMTRCA Soil Ing Soil Gam
(pCilL) (pCilL) (pCike) (pCifm3) (pCirkg) (pCikg) (pCi/kg)
Plutonium 241(+D) (radionuclide) 014119-32-5 2.7E+1* 7.TEA+2* 1.4E-2% 2 4E+5%
Plutonium 242 (radionuclide) 013982-10-0 1.5E+1* 3.7E-1* 1.1E+1* 1.5E-4* 3.0E+3*
Plutonium 243 (radionuclide) 015706-37-3 1.0E+2* 2.5E+3* 1.6E+1%* 5.9E+5*
Plutonium 244(+D) (radionuclide) 014119-34-7 1.5E+1* 3.5E-1* 9.8E+0* 1.6E-4* 2. 7E+3%
Radium 226(+D) (radionuclide) 013982-63-3 5.0E+0* 1.2E-1 3.4E+0* 4 1E4 1.1E+3*
Radium 228(+D) (radionuclide) 015262-20-1 5.0E+0* 4.6E-2* 1.2E+0* 9.1E-4* 3.5E+2*
Radon 222 (+D)(radionuclide) 014859-67-7 6.3E-1
Silver 108m(+D) (radionuclide) 014391-65-2 5.8E+0* 1.6E+2* 1.8E-1* 4 1E+4*
Silver 110m (radionuclide) 014391-76-5 9.0E+1* 4 BE+0* 1.3E+2* 1.7E-1* 3 4E+4%
Strontium 90(+D) (radionuclide) 010098-97-2 8.0E+0* 6.4E-1* 1.8E+1* 42E-2* 5.5E+3*
Technetium 99 (radionuclide)** 014133-76-7 9.0E+2 1.7E+1 4.4E+2 3.4E-1* 1.0E+5
Thallium 204 (radionuclide) 013968-51-9 3.0E+2* 8.1E+0* 2.1E+2* 1.9E+0* 5.2E+4*
Thorium 227 (radionuclide) 015623-47-9 1.0E+0* 2.5E+1* 1.4E-4* 5.8E+3*
Thorium 228(+D) (radionuclide) 014274-82-9 1.5E+1* 1.6E-1 42E+0* 3.3E-5* 9 8E+2*

* Indicates difference between previous'vemion of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
*+ Indicates new hazardous substance in current version of chemical data ( JANO4 ).




* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data (JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).
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SCDM Data Version : 1/27/2004 Hazardous Substance Benchmarks
DRINKING WATER FOOD CHAIN AIR SOIL
Substance N CAS Number Cancer Risk Cancer Risk Cancer Risk Cancer Risk Cancer Risk
U ame i MCL Screen Conc Screen Conc Screen Conc UMTRCA Soil Ing Soil Gam
(pCiL) (pCV/L) (pCikg) (pCi/m3) (pCi/kg) (pCi/kg) (pCi/kg)
Thorium 229(+D) (radionuclide) 015594-54-4 1.5E+1* 9.0E-2 2.5E+0* 2.1E-5* 6.2E+2*
Thorium 230 (radionuclide) 014269-63-7 1.5E+1* 52E-1* - 1.5E+1* 1.7E-4* 3.9E+3*
Thorium 231 (radionuclide) 014932-40-2 22E+1* S.AE+2% 3 1E+0* 1.2E+5%
Thorium 232 (radionuclide) 007440-29-1 1.5E+1* 4.7E-1* 1.3E+1* 1.1E-4* 34E+3%
Thorium 234 (radionuclide) 015065-10-8 2.1E+0* 5.8E+1* 1.6E-1* 1.2E+4*
Tritium 010028-17-8 43E+2* 1.2E+4% 2.4E+1* 3.6E+6*
Uranium 232 (radionuclide) 014158-29-3 2.0E+1* 1.6E-1* 4 6E+0* 24E-4* 1.4E+3*
Uranium 233 (radionuclide) 013968-55-3 2.0E+1* 6.6E-1* 1.8E+1* 4.1E-4* 5.0E+3%
Uranium 234 (radionuclide) 013966-29-5 2.0E+1* 6.7E-1* 1.8E+1* 4 2E-4* 5.0E+3%
Uranium 235(+D) (radionuclide) 015117-96-1 2.0E+1* 6.6E-1* - 1.8E+1* 4 7TE-4* 4 9E+3*
Uranium 236(+D) (radionuclide) 013982-70-2 2.0E+1* 7.1E-1* 1.9E+1* 4 SE-4% 5.3E+3*
'Uranium 238(+D) (radionuclide) 007440-61-1 2.0E+1* 5.5E-1* 15E+1* | 5.1E-4* 3.8E+3*
Zinc 65 (radionuclide) 013982-39-3 3.0E+2* - 4 1E+0* 1.1E+2* 8.2E-1* 3.2E+4%

<L
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Footnote Code
Footnote Description

A This recommended water quality criterion was derived from data for arsenic (IIf), but is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic to aquatic life
and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic (III) and arsenic (V) for five species and
the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fathead minnow, the chronic value for arsenic
(V) is 0.29 times the chronic value for arsenic (III). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive.

.B This criterion has been revised to reflect The Environmental Protection Agency’s q1* or RfD, as contained in the Integrated Risk Information System (IRIS) as of May 17, 2002. The fish tissue
bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case.

C This criterion is based on carcinogenicity of 10 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10°, move the decimal point in the recommended
) criterion one place to the right).

D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the previous 304(a)
aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a conversion factor (CF). The term "Conversion Factor" (CF) represents the recommended conversion factor for
converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors for saltwater CCCs
are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See "Office of Water Policy and Technical Guidance on Interpretation
and Implementation of Aquatic Life Metals Criteria,” October 1, 1993, by Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 401 M St.,
SW, mail code RC4100, Washington, DC 20460; and 40CFR§131.36(b)(1). Conversion Factors applied in the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved
Metals (which is attached below).

E The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values for other hardness
may be calculated from the following: CMC (dissolved) = exp{m, [In(hardness)}+ b,} (CF), or CCC (dissolved) = exp{my {In (hardness)]+ b.} (CF) and the parameters specified in Appendix B-
Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent (which is attached below).

F Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp(1.005(pH)-4.869); CCC = exp(1.005(pH)-5.13 4). Values displayed in
table correspond to a pH of 7.8.

G This Criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT
(EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5- 80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071). The
Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a “CMC” derived using the 1980 Guidelines was derived to be
used as an instantaneous maximum. If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the

1985 Guidelines.
"H No criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water. Nevertheless,
sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown in the document.
1 ‘ This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA).
J This fish tissue residue criterion for methylmercury is based on a total fish consumption rate of 0.0175 kg/day.

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data (JANO4 ). -
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Footnote Code
Footnote Description

K This recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water,
(EPA-820-B-96-001, September 1996). This value was derived using the GLI Guidelines (60FR15393-15399, March 23, 1995; 40CFR132 Appendix A); the difference between the 1985 Guidelines
and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any considerations that are specific to the Great
Lakes. .

L The CMC = V[(f1/CMC1) + (f2/CMC2)] where f1 and {2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC1 and CMC2 are 185.9 pg/l and 12.82 pg/l,
respectively.

M EPA is currently reassessing the criteria for arsenic.

N This criterion applies to total pcbs, (e.g., the sum of all congener or all isomer or homolog or Aroclor analyses.)

(0] The derivation of the CCC for this pollutant (Endrin) did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic levels.

P Although a new RfD is available in IRIS, the surface water criteria will not be revised until the National Primary Drinking Water Regulations: Stage 2 Disinfectants and Disinfection Byproducts Rule
(Stage 2 DBPRY) is completed, since public comment on the relative source contribution (RSC) for chloroform is anticipated.

Q This recommended water quality criterion is expressed as g free cyanide (as CN)/L.
This value for selenium was announced (61FR58444-58449, November 14, 1996) as a proposed GLI 303( c) aquatic life criterion. EPA is currently working on this criterion and so this value might
change substantially in the near future.
This recommended water quality criterion for arsenic refers to the inorganic form only.

T This recommended water quality criterion for selenium is expressed in terms of total recoverable metal in the water column, It is scientifically acceptable to use the conversion factor (0.996- CMC or
0.922- CCC) that was used in the GLI to convert this to a value that is expressed in terms of dissolved metal.

U The organoleptic effect criterion is more stringent than the value for priority toxic pollutants.

\Y This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide.

w Although EPA has not published a completed criteria document for butylbenzyl phthalate it is EPA’s understanding that sufficient data exist to allow calculation of aquatic criteria. It is anticipated that
industry intends to publish in the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. EPA will review such criteria for possible issuance as national WQC.

X There is a full set of aquatic l